Abstract: Neuropharmacological studies have been conducted with the methanolic fraction of the root extract of Mikania cordata (Burm) B. L. Robinson on experimental animals. It was found to produce altera tion in the general behaviour pattern, reduction in spontaneous motil ity, hypothermia, potentiation of pentobarbitone-sleeping time, analgesia, reduction in exploratory behaviour pattern, and suppression of aggressive behaviour. The extract also caused suppression of con ditioned avoidance response and showed antagonism to amphetamine toxicity. The observations suggest that the root of M. cordata possesses a potent CNS-depressant action.
Behavioural changes and toxicity studies
Different doses of test materials were administered to groups of mice (10 in each) which were observed every 30 minutes upto a period of 2 hours for studying behavioural changes (3) .
For toxicity studies, groups of male mice (10 in each) were injected with the test substance in different doses and mortality rates were ob served after 24 hours.
Spontaneous motility
The spontaneous motility in a control vehicle-treated (0.1 ml/10 g) group of mice (6 in each) was recorded in a photoactometer for 15 min utes initially; then on the next day the same animals received the test material and the photoactometer reading was noted again.
Effect on pentobarbitone sleeping time
Groups of 10 mice were used and pentobarbitone sodium (40 mg/kg, i.p.) was injected 15 minutes after administration of either control vehi cle or test material. Time interval between the loss and regaining of righting reflex was measured as sleeping time (4) .
Analgesic activity
Analgesic activity of the root extract was tested as the antinociceptive effects against chemical, thermal, and mechanical noxious stimulii.
Chemical method (acetic acid induced writhing):
This was done in groups of mice (10 in each) by noting the responses produced by ad ministration of 3 % acetic acid 15 minutes after injection of control or test material (5) . Thermal method (caudal immersion): Number of mice showing typical reaction, a violent jerk of the tail within 15 seconds of immersion of the tail in a water bath at 58 °C was recorded. This test was performed on groups of 10 mice at 15 and 30 minutes after administration of control vehicle or test material (6) .
Mechanical method (tail clip method):
The mice which tried to remove rubber-covered clip applied to the base of the tail within 15 seconds were used in this test. Tests were performed in groups of mice (10 in each) at 15 and 30 minutes after administration of extracts (7) .
Anticonvulsant activity
This was examined by injecting pentyienetetrazole (100 mg/kg; i.p.) to groups of mice pretreated 30 minutes earlier with either control vehicle or root extract (8) .
Antagonism to strychnine-induced convulsion and lethality were measured in groups of 10 male mice. After 30 minutes of administra tion of control vehicle or root extract (in different doses), strychnine (3 mg/kg; i.p.) was administered and 4 hours later the number of deaths were recorded (9) .
Body temperature
Temperatures were recorded rectally with a clinical thermometer in groups of male mice (10 in each) at predetermined intervals before and after administration of control vehicle or root extract.
Conditioned avoidance response
This was performed following the method of Maffi (10). Male rats were trained to climb a pole on hearing the sound of a buzzer in order to avoid an electrical shock passed through the grid floor fifteen seconds later. On further training of these rats, which had been trained for con ditioned avoidance response (CAR), the animals climbed the pole im mediately after being placed in the pole climbing apparatus.-This phenomenon was termed a secondary conditioned response (SCR). The rats which showed a correct SCR in at least 10 consecutive trials were selected for further experimentation. Different groups of selected animals were injected with control vehicle or test material and were tested 30 minutes later and thereafter at the end of each hour for 3 hours.
Amphetamine toxicity test
Male mice, in groups of 10, initially were injected intraperitoneally with control vehicle or test material, dosed 30 minutes later with am phetamine, and aggregated by placing them in cubic wiremesh cages on a side. They were then placed in a noise-controlled room at a tempera ture of 30 °C for 5 hours at which time the mortality was noted (11).
Exploratory behaviour pattern

This was examined by: a) Head dip test, b) Y-maze test, and c) Evasion test.
Head dip test:
This consisted of placing female mice 30 minutes after in jection with the control vehicle or test material, singly on a wooden board with sixteen evenly spaced holes and counting the number of times the dipping of the head in the holes during 3 minute trials. In the second set of experiments, the effects of administration of mixtures of amphetamine and root extract (at a ratio 1:10) were examined in the same way as mentioned above (12). Y-Maze test: Female rats (130 ± 10 g) were placed in a Y-shaped run way (33 cm X 38 cm X 13 cm) for 5 minutes and number of times that the rat entered the arm of the maze with all four feet (an 'entry') were counted. Experiments were conducted in groups of 10 rats, 35 minutes after administration of control vehicle or test material (13). Evasion: Groups of mice (10 in each) were kept in a rectangular box having an inclined plane by which the mice could escape from the box. Those mice which escaped within 5 minutes of placing them in the box were selected for further testing and 15 minutes after administration of control vehicle or test material were placed in the box again. The num bers of mice remaining in the box after 5 minutes in each group were noted (14).
Muscle relaxant activity
Effect on muscle relaxant activity was studied by a) Rotarod test, b) Chimney test, c) Traction test, and d) Inclined screen test. Rotarod test: Mice were placed 15 minutes after intraperitoneal ad ministration of saline on a horizontal rotating rod (diameter 32 mm, rotating at 5 r.p.m.). Animals remaining on the rod for 3 minutes or more in two successive trials were selected and placed in groups of 10 animals each. The animals in each group then received control vehicle or test material and 30 minutes later were placed on the rod at intervals of 30 minutes upto 2.5 hours. If an animal failed more than once to re main on the rod for 3 minutes, the test was considered to be positive i.e. motor incoordination was present (15). Chimney test: In a pyrex glass tube (30 cm long and 28 mm diameter) marked at a point 20 cm from its base, a mouse was introduced at the end nearing the mark. When the animal reached the other end of the tube, the tube was moved to the vertical position and immediately the mouse tried to climb backwards. Only those mice which reached the mark within 30 seconds were selected for further testing (16). Groups of previously screened mice were injected intraperitoneally with either control vehicle or test material and after 15 minutes tested in the way as mentioned above.' Traction test: Forepaws of a mouse were placed in a small twisted wire rigidly supported above a bench top. Normal mice grasped the wire with forepaws and, when allowed to hang free, placed at least one hind foot on the wire within 5 seconds. Inability to place at least one hind foot constituted failure to traction. This test was conducted in groups of 10 previously screened animals, 30 minutes after injection of control vehicle or test material (9) . Inclined screen: Muscular competence test was also done by 30° in clined screen. Groups of 10 male mice 15 minutes after inj ection of con trol vehicle or test material were left on the screen for 4 hours to ob serve paralysant effects severe enough to cause the mice to slide off the screen (17).
Aggressive behaviour
This was performed by the electroshock-induced fighting test (18).
Fighting was produced in pairs of male albino mice confined in a 2 litre inverted beaker (15 cm diameter and 20 cm high) by subjecting them to an electrical footshock (interrupted direct current of 3' mA, 400 V stimulus intensity of 0.2 seconds duration at a frequency of 5 shocks/ sec) using an apparatus consisting of a grid floor composed of parallel stainless steel rods. Only those mice were selected for further ex perimentation which showed at least 1 fighting episode in 3 minutes. Testing were performed on 8 pairs of previously screened mice after ad ministration of either control vehicle or test material.
Statistical procedure
Data were analysed with Student's 't' test or Chi-squared test (as applicable).
Results
General Behaviour and Toxicity
The root extract of M. cordata (hereafter referred to only as root extract) in doses upto 1500 mg/kg (i.p.) did not produce any mortality in male albino mice upto 24 hours after admini stration. Root extract in doses of 25 mg/kg and above altered some of the behavioural responses in mice. The animals be came remarkably quiet and there was a considerable decrease in locomotor activity which lasted nearly for 1.5 to 2 hours.
Spontaneous motility: The root extract in a dose of 100 mg/kg (i.p.) caused significant reduction in spontaneous locomotor activity in mice.
The average photoactometers reading in the control vehicletreated groups were 881.0 ± 19.79 but following a treatment with the extract (100 mg/kg) the reading was only 364.5 ± 71.06 which was highly significant ('P', versus control, by't' test, < 0.02). There was a 58.63 % inhibition of spontaneous motility following the root extract treatment (as compared to control).
Pentobarbitone sleeping time: Prior administration of root extract significantly potentiated pentobarbitone induced sleep ing time in mice (Fig. 1) .
Analgesic activity: The extract in doses of 25 mg/kg and above showed significant analgesic activity against acetic acidinduced writhing test (Fig. 2) . However, no analgesic action could be detected to occur with the extract either in tail clip or in caudal immersion tests.
Anticonvulsant action: Root extract upto a dose of 500 mg/kg did not offer any protection either against pentylenetetrazoleinduced convulsion or strychnine-induced convulsion and le thality. . 10 100* 100* 100* 100* 100* 100* 100* 100* *P' (By Chi-square, vs. respective vehicle control); * < 0.001, ** < 0.05 and *** < 0.02. O vehicle control; • root extract 25 mg/kg; ▲ root extract 50 mg/kg; and A root extract 100 mg/kg. P (versus vehicle control, by t test): * < 0.001, ** < 0.01, ®< 0.02, and ©<0.05.
TIME IN HOURS
Body temperature: The administration of root extract caused a significant decrease in normal body temperature of mice (Fig.  3) .
Conditioned avoidance response: Root extract was effective in blocking SCR of trained rats without any effect on CAR. Chlorpromazine (employed as a standard drug) was found to block both SCR and CAR in all the animals (Table I) .
Antagonism to amphetamine toxicity: Root extract in doses of 100, 200, and 300 mg/kg, demonstrated a dose-dependent antagonism to amphetamine toxicity in mice; the mortality ra tes being 20 %, 10 %, and 0 %, respectively, in comparison to the control vehicle value of 30 %.
Exploratory behaviour pattern: On the head dip test in mice treated with different doses of root extract, there was a signifi cant reduction in head dip responses as compared to control. In another set of experiments, simultaneous administration of a mixture of amphetamine and root extract (at a ratio 1:10 by weight) caused a marked increase in head dips to occur while individual administration of the drugs (in the same doses) on different occasions had lesser effects (Table II) .
On the Y-maze tests, there was a remarkable decrease in ex ploratory behaviour of rats treated with root extract as compa red to control (Table III) .
Root extract caused a significant inhibition of residual curio sity in mice as observed in the evasion tests (Table IV) .
Muscle relaxant activity: In the rotarod test, no motor incoor dination was found to occur with the root extract in mice upto a dose of 500 mg/kg. No motor incoordinations were found to oc cur either in traction or in inclined screen with the root extract upto a dose of 500 mg/kg. However, in the chimney test there was an occurrence of significant loss of coordination and tone of muscle in mice treated with the root extract (Table V) .
Effect on aggressive behaviour: On footshock-induced fight ing behaviour, there was a significant inhibition of aggressive behaviour in mice treated with the root extract (Table VI) .
Discussion
As evident from the initial part of the present investigation, the root extract of M. cordata produced alteration in general beha viour patterns, significant reduction of spontaneous motility, ipotentiation of pentobarbitone-sleeping time in a dose-depen dent fashion, significant analgesic action against acetic acid-in duced writhing movements, and reduction in normal body tem perature; all of the above findings are suggestive of a CNS-depressant action of the root extract. However, no anticonvulsant activity could be found to occur with the root extract. The root ■extract was found to antagonise selectively secondary condition■ed response and also demonstrated antagonism to ampheta mine induced group toxicity in mice.
The effect of the root extract was further investigated on cer-•tain other characteristic actions of the psychopharmacological .agents, e.g., on exploratory behaviour pattern, aggressive be haviour pattern, and muscle relaxant activity. The root extract produced a significant decrease in exploratory behaviour pat tern, as evident from the results of head dip, Y-maze, and eva sion tests. Furthermore, in the head dip test when the root ex tract was administered in combination with amphetamine, a sig nificant increase in head dips occurred. Both reduction of ex ploratory behaviour on treatment with root extract alone and increase in exploratory behaviour on treatment with mixtures ■of root extract and amphetamine are in conformity with the ac tions known to occur with other tranquilising drugs (12). The root extract also significantly antagonised the electroshock-in duced fighting behaviour in mice, thereby demonstrating the suppression of the aggressive behaviour pattern. In tests con cerning the muscle relaxant activity, the root extract was found to produce motor incoordination and loss of muscle tone in the chimney test while the root extract did not show any such action in the rotarod, 30° inclined screen, and traction tests in the do ses employed. Thus, the results of the tests on the muscle rela xant activity seem a little paradoxical at the moment and indi cate the requirement for further detailed investigations on the muscle relaxant action of the extract. However, on the basis of the above findings of the present in vestigation, it can be concluded that the root extracts of M. cor data possess a potent CNS-depressant action, mostly similar to that of psychopharmacological agents. However, it is difficult at the moment to indicate the exact nature and category of such actions of the root extract, which requires more investigations before any definite conclusion can be drawn in this aspect. Further investigations in this regard are in progress in our labo ratory. 
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Materials and Methods
Instrumentation UV spectra were recorded using a Bausch and Lomb Spectronic 2000 spectrophotometer. For HPLC analyses, a Beckman chromatograph equipped with two pumps, model 110, and unset wavelength detector model 165 were used. Separations were made in isocratic conditions using LiChrosorb RP-8 columns 25 x 0.4 cm with MeCN/phosphate buffer pH 8 (60/40) as solvent system, at a flow rate of 1 ral/min,
Chemicals
The following compounds were obtained from the sources indicated: harman, Fluka; pentobarbital and pentylenetetrazole from Sigma; naloxone from Endo Lab., Garden City, N.Y.; and vitexine and isovitexinefrom Inverni della Beffa, Milan (Italy). 
Animals
Male Sprague-Dawley rats (200-250 g) and Swiss mice (25-30 g) were used, housed under standard environmental conditions (room temper ature 20 ± 2°C,humidity 60%),according to GLP procedures.
Plant material
An ethanolic extract of P. incarnata L., was obtained from Aboca Erbe (Sansepolcro -Arezzo, Italy), and prepared according to the French Pharmacopoeia (Ed. VIII). It was made from one-year-old plants of which only the aereal parts were employed. Plants were harvested in July 1986 and extracted as soon as harvested. The identity of P. incar nata was confirmed by the Botany Institute of the University of Perugia, Italy.
Preparation of the extracts
The ethanolic extract from leaves and stems of P. incarnata (fluid ex tract) having a water content of about 50 %, was evaporated under re duced pressure at a temperature below 45 °C to about one quarter of the initial volume in order to get rid of the ethanol. Then water was added to reach half the volume of the fluid extract at the start. The re sulting solution was considered as the "aqueous extract". Its pH was 5.6 and it was left unchanged throughout extraction procedures. The con-1 tent in solid material after lyophilization was 40.3 mg/ml.
The aqueous extract was used for pharmacological tests, either in tact or freeze-dried, and diluted as necessary with sterile saline solution for either oral or intraperitoneal administration.
The aqueous solution was extracted first with an equal volume of petroleum ether (b.p. 40-70 °C) three times and the pooled extracts were dried over Na2S04 and evaporated under reduced pressure. The resulting solid was considered Fraction I.
The aqueous layer was extracted again as above with n-BuOH satu rated with H20. The pooled butanolic extracts were reduced to one tenth of the volume by distillation under reduced pressure, then diluted with H20 and freeze-dried (Fraction II). The exhausted aqueous phase was also lyophilized (Fraction III).
For pharmacological tests, Fraction I was dissolved in ethanol and part was diluted with at least nine volumes of sterile saline solution and sonicated. Control solutions containing up to 10 % ethanol were inef fective in the pharmacological tests employed. Lyophilized Fractions II and III were dissolved in sterile saline solution and sonicated as above to obtain a complete solution.
Chromatographic procedures
Fraction I was analysed by TLC on Merck silica gel G plates using CH2C12 as solvent system (System a). Fraction II was analysed by TLC on RP-8 plates in the solvent system H20-EtOH (80:20) (system b).
In order to detect the biological activity on the plates, segments of 1 cm each were scraped off and eluted with ethanol. The solvent was fil tered through a Millex HV (Millipore) filter, evaporated under nitro gen, and the residue resuspended with a few drops of dimethylformamide in sterile saline solution and administered to the animals.
Harmane was determined by HPLC using a solution of 1 pg/ml in CH3CN as reference. A quantity corresponding to 0.1 pg was added to 2 ml of concentrated aqueous extract corresponding to 10 ml of fluid ex-
INTRODUCTION
Mikania cordata (Burm) B. L. Robinson (Compositae) is a shrub growing widely throughout the hotter parts of India. Different parts of the shrub have been reported to be useful in a variety of disease conditions in traditional medicinal systems (Shastri, 1962) . The extract of the plant (excluding root) has been reported to possess gross CNS depressant properties (Bhakuni et ah, 1969) . The occurrence of growth inhibitory substances in the root extract of the plant has been reported (Kiang et al, 1968) . Anti-inflammatory and analgesic effects of the methanolic fraction of the root extract of M. cordata have been communicated earlier from this laboratory (Bhattacharya and Nag Chaudhuri, 1987). This study reports the effect of the methanolic fraction of the root extract of Mikania cordata in different types of acute and chronic gastroduodenal lesions and ulcers in experimental animals.
MATERIALS AND METHODS
Plant material. Dried roots of M.
cordata (Compositae) were supplied by M/s. United Chemi cals and Allied Product, Calcutta, India. Powdered roots of M. cordata were extracted in a Soxhlet extractor with petroleum ether (60-80 °C). The petroleum ether extract was discarded. The defatted residue was taken and extracted with chloroform. The chloroform extract was also discarded and the residue was further extracted with methanol. From this ■extract, on evaporation of methanol in vacuo, a blackish brown substance was obtained which was kept at 4°C until required. Just before use the substance was dissolved in a mixture of propylene glycol and water (at a ratio of 1:4).
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Experimental animals. Charles-Forster rats and albino guinea pigs maintained under uniform laboratory conditions for at least 10 days were used for experiments. Injections were made intraperitoneally unless otherwise specified.
Preventive tests (i) Gastric nlcers. Acetyl salicylic acid (ASA)-induced gastric lesions.
Male rats (150-200 g) were fasted for 24 h, but allowed water ad libitum, and randomly divided into groups of six animals each. One group serving as control received the vehicle (porpylene glycol and water, 1:4) and the 2nd and 3rd group received extract 50 mg/kg and 100 mg/kg respectively. An hour later acetylsalicylic acid (250 mg/kg) was administered orally. All the animals were killed after 6 h, and their stomachs removed and opened along the greater curvature (Agua and Ramanujam, 1984). Ulcer spots were measured, and the ulcer index and percentage inhibition were calculated (Okabe et al., 1976) . Steroid-induced gastric ulcers. Female rats (125-150 g) were fasted overnight and allowed water ad libitum. Gastric ulcers were produced by sub cutaneous injection of 5 mg of prednisolone per rat once a day for 4 consecutive days. Mikania cordata extract was injected intraperitoneally in doses of 50 and 100 mg/kg (in two different groups), starting from the time of first injection of steroid, and continuing for another 4 days. On the 5th day the rats were killed, the stomachs were examined for glandular ulcers and ulcer index calculated (sum of incidence/10, average ulcer score and average no. of ulcer/stomach) (Robert etal., 1968) . Serotonin-induced gastric lesions. Rats (180-200 g) were fasted for 24 h, and injected (i.p.) with the extract (50 mg and 100 mg/kg). After 10 min serotonin creatinine sulfate (20 mg/kg) was injected sub cutaneously. The animals were killed after 18 h. The stomach of each animal was examined for lesion developed in the glandular portion and the lesion index calculated (Okabe et al., 1976) . Indomethacin induced gastric ulcers. Female albino rats (130-160 g) were fasted for 24 h and the extract was injected intraperitoneally (50 mg and 100 mg/kg). An hour later indomethacin (20 mg/kg) was given orally. All the animals were killed after 5 h, and their •stomachs removed and examined for lesions in the corpous of the stomach (Pillai and Santhakumari, 1984).
(ii) Duodenal lesions. Histamine-induced duodenal ul-• cers. Guinea pigs of either sex (350-500 g) were (deprived of food for 24 h; histamine acid phosphate >(0.25 mg/kg) was injected (i.m.) eight times at 30 min intervals; 30 min before the first histamine injection the test drug was administered intraperitoneally (50 and 100 mg/kg) (Pillai and Santhakumari, 1984).
Thirty minutes after the last injection of histamine, the animals were killed, and their duodenums removed and examined, and the ulcer index calculated ■(Robert et al. 1968).
Ulcer healing tests
Acetic acid ulcer in rats. Male rats (250-280 g) were fasted overnight and laparotomy was performed under ether-anaesthesia. On exposure of the stomach 0.05 ml of 30% acetic acid was injected into the gastric wall. Mifcania cor data extract (50 and/100 mg/kg) was given (i.p.) once a day for 10 consecutive days after the operation. After this the animals were maintained under uniform diet and were killed on the 12th day. Their stomachs were removed and the lesions measured. Lesion index and healing rate were calculated (Pillai and Santhakumari, 1984).
Statistical analysis. All the results were statistically analysed using Student's /-tests.
RESULTS AND DISCUSSION
The methanolic fraction of M. cordata root extract (in doses of 50 and 100 mg/kg) demonstrated significant inhibition of acetylsalicylic acid-induced gastric lesions with a significant reduction of ulcer index (Table 1 ). In both serotonin-induced gastric lesions and indomethacin-induced gastric ulcers, the extract (in doses of 50 and 100 mg/kg) was found to cause a significant reduction in lesion index ( Table 2 ). The extract (in doses of 50 and 100 mg/kg) was found to cause a significant reduction in the number of ulcers and in the ulcer index when examined in the steroid-induced gastric ulcer model (Table 3) . In histamine-induced duodenal ulcers in guinea pigs the extract (50 and 100 mg/kg) on treatment before histamine, produced a significant reduction in severity of Ulcers and ulcer index (Table 3) . Neither duodenal perforation nor death of the animals was observed as a result of this experiment. The extract demonstrated impressive results in the ulcer healing tests in rats. The administration of extract daily (in doses of 50 and 100 mg/kg) for 10 consecutive days caused a significant reduction in ulcer index and significant improvement in the healing rate of acetic acid-induced gastric ulcers in rats ( Table   2 ). It is evident from the results obtained in the present series of experiments that the methanolic fraction of the extract M. cordata prevented gastri« lesions induced by non-steroidal antiinflammatory drugs (NSAID), e.g., acetylsalicylic acid and in domethacin, significantly suppressed the steroid induced glandular lesions in stomach and. alsc serotonin-induced gastric ulcers. Significant preven tion of histamine-induced duodenal ulcers and thi enhancement in ulcer healing rate were also observed.
An anti-inflammatory and analgesic action of tht extract has previously been reported from thi:» laboratory (Bhattacharya and Nag Chaudhuri, 1987) It is of considerable current interest to report that ;» drug which possess anti-inflammatory activity, simul taneously exhibits antiulcer activity. Most anti inflammatory drugs are known to be ulcerogenic exceptions to this are: carbenoxlone sodium ant nimbidin (Pillai and Santhakumari, 1984). M. cordata is a shrub growing throughout the hotter parts of India. In traditional medicinal systems, different portions of the shrub have been found to be useful in the treatment of a variety of diseases [1] , The extract of the whole shrub (excluding the root) has been reported to possess gross CNS effect [2] . M. cordata root extract has been reported to possess anti-inflammatory and analgesic actions [3] and also CNS depressant actions [4] . We report here the effects of M. cordata root extract on exploratory behaviour, residual ■ curiosity, muscle relaxant activity and aggressive behaviour of experimental animals.
Materials and methods: The preparation of root extract has been described in detail elsewhere [3, 4] . On the basis of the CNS depressant effect of the root extract reported earlier [4] the effects of the root extract on certain other charac teristics of psychopharmacological agents, e.g., exploratory behaviour pattern, residual, curiosity, muscular competence and aggressive behaviour, were examined.
Two tests of exploratory activity were used. The head dip test was carried out by placing adult female albino mice, 30 min after intraperitoneal administration of either control vehicle (propylene glycol and water, 1:4 mixture) or root extract (25, 50 and 100 mg/kg) or diazepam (10 mg/kg), singly on a wooden board with 16 evenly spaced holes during a 3 min trial [5] . In the second set of experiments the effects of administration of a mixture of amphetamine and root extract (at a ratio of 1:10) were examined in the same way, as it is known that such a mixture (of amphetamine and a tran quilliser type of drug) causes a significant increase in exploratory behaviour as compared to treatment with indiv idual drugs separately. The dose ratio of amphetamine and root extract was fixed in the conventional way described by Dorr et al. [5] (i.e., mixture I contained amphetamine 2.5 mg/kg and root extract 25 mg/kg; mixture II contained amphetamine 5 mg/kg and root extract 50 mg/kg).
Residual curiosity was examined by an evasion test. Groups of 10 mice (18-22 g b.wt) were kept in a rectangular box having an inclined plane by which the mice could escape from the box. Those mice which escaped from the box within 5 min were selected for further testing and divided into groups of 10 animals each. They were injected intraperitoneally with either control vehicle or root extract (100, 200 and 300 mg/kg) or diazepam (10 mg/kg) and 15 min later placed in the box again. The number of mice remaining in the box in each group after 5 min was noted [6] .
For muscular competence, a chimney test was used. In a Pyrex glass tube (30 cm long; 28 mm diameter) marked at a point 20 cm from its base, a mouse was introduced at the end near the mark. When the animal reached the other end of the tube, the tube was moved to the vertical position and immediately the mouse tried to climb the tube backwards. Only those mice which reached the mark within 30 s were selected for further testing [7] , Groups of previously screened mice were injected intraperitoneally with either control vehicle or root extract (100-500 mg/kg) or diazepam (10 mg/kg) and after 15 min tested in the manner outlined.
Aggressive behaviour was assessed by a test of foot shockinduced fighting. Fighting behaviour was produced in pairs of albino mice confined in a 2 litre inverted beaker (15 cm diameter and 20 cm high) by subjecting the mice to an elec trical foot shock (interrupted direct current of 3 mA, 400 V stimulus, intensity, 0.2 s duration and at a frequency of 5 shocks/s) in an apparatus consisting of a grid floor composed of parallel stainless steel rods. Only those mice which showed at least one fighting episode in 3 min were selected for further. experimentation. The test was per formed on eight pairs (at each dose level) of previously screened mice after intraperitoneal administration of either control vehicle or root extract (100-3.00 mg/kg) or diazepam (10 mg/kg) [8] .
As a basis of comparison in all of the above tests we included treatment with 10 mg/kg diazepam (as standard). The data were statistically analysed by Student's f test or the chi-squared test (as applicable). .
• ■ Results and discussion: In the head dip test with mice treated with M. cordata root extract in doses of 25 mg/kg and above (i.p.), it was observed t.hat there was a significant decrease in head dip responses as compared with control animals. However, in the second set of experiments, simul taneous administration of mixtures of amphetamine and root extract produced' a marked increase in head dip activity whilst individual administration of the drug on different occasions had lesser effects (Table 1) .
In the evasion test there was remarkable reduction of residual curiosity in mice treated with 100 mg/kg and higher doses of rcot extract as compared with control ( Table 2) .
The root extract was found to cause significant loss of tone and muscular coordination in the chimney test (Table 3 ).
-When foot shock-induced fighting was examined there was a significant inhibition of this behaviour in extracttreated mice as compared with controls (Table 4) . It has been reported in our earlier communications that the root extract produced a reduction in spontaneous motility, potentiation of pentobarbitone sleeping time, lowered body temperature [4] and also demonstrated significant analgesic activity [3] , thereby indicating a CNS-depressant action similar to that occurring with tranquillising drugs. The reduction of exploratory behaviour on treatment with root extract alone and the increase in exploratory behaviour on treatment with mixtures of root extract and amphetamine conform with the findings known to occur with tranquillising drugs [5] . Reduction of residual curiosity in mice treated with root extract as observed in the tests of evasion is also suggestive of a tranquillising action of the extract [6] , Furthermore, the root extract produced loss of muscle tone and produced motor incoordination in the chimney test. The root extract produced significant inhibition of aggressiveness in the foot shock-induced fighting test. All of the above findings are suggestive of. a CNS-depressant action similar to the tranquilliser type of drugs. However, it is difficult to comment at this moment on whether such an action is similar to that of antianxiety agents (minor tranquillisers) or sedative-antipsychotic agents (major tranquillisers). Further studies in this aspect are being carried out in this laboratory.
i cordata (Burm) B.L. Robinson (Compositae) is a rowing widely throughout the hotter parts of India. In nal medicinal systems, different parts of the plant een reported to be useful in a variety of disease >ns [1] , The extract of the whole plant (excluding the ias been reported to possess gross central nervous depressant properties [2] . The occurrence of a growth iry substance in the roots of the plant has also been d [3] , Here we report the preliminary results of on anti-inflammatory and analgesic effects of the root of M. cordata. rials and methods: Air-dried powdered roots of ata were extracted in a soxhlet with petroleum-ether -80°C). The petroleum ether-extract was discarded. ;sidue was extracted with chloroform and the arm extract was also discarded. Subsequently the was extracted with methanol and on evaporation of sthanolic extract a blackish brown substance was d which was kept at 4°C until use. Just prior to use stance was dissolved in a mixture of propylene glycol er (at a ratio of 1:4). inflammatory activity was investigated in adult male rats (120-160 g). Carrageenin inflammation was induced by injecting 0.1 ml of 1% carrageenin in to the subplantar tissue of the right hind paw. Drugs or vehicle were administered intraperitoneally 30 min before carrageenin injection. The paw volume was measured before and 3 h after carrageenin administration [4] by the volume displace ment of a water -mercury column using a plethysmometer [5] , For differentiating 'true' anti-inflammatory activity and anti-inflammatory activity due to counter-irritant activity, the root extract and carrageenin were mixed, administered into the right hind paw of the rat [6] and the paw volume was measured as above [5] . The effect of the root extract was examined on cotton pellet granulomata [7] , The drugs or vehicle were admini stered (i.p.) daily for 7 days from the day of cotton pellet implantation. Granulomata were measured by removing the cotton pellets on the 8th day and drying them at 60°C to a constant weight. The effect of the extract on formaldehydeinduced arthritis was also examined. For this, 0.1 ml of 2% formaldehyde was injected under the plantar aponeurosis in both the hind paws on the first and third day. The drugs were given (i.p.) daily for 10 days and the linear cross section immediately below the ankle joint was measured throughout the period of the study using a micrometer screw gauge [8] .
Analgesic activity was investigated in adult male albino mice (18 -22 g) by the acetic acid-induced writhing response [9] .. For this, 3% acetic acid (0.1 ml/10 g) was injected intraperitoneally into the animals 30 min after injection (i.p.) of the test substance (s) and the writhing responses of the mice were noted for 20 min.
As a basis of comparison we included treatment with 100 mg/kg phenylbutazone in the anti-inflammatory tests and 100 mg/kg aspirin in the analgesic activity test.
Data were evaluated statistically using Student's / test. Results and discussion: The root extract of M. cordata in the doses administered significantly inhibited carrageeninoedema in rats (Figure 1 ).
According to Shanahan [6] 'true' anti-inflammatory sub stances can be distinguished from the substances exerting their anti-inflammatory effects by virtue of anti-irritancy action, by locally administering them in the carrageenin test. The effect of M. cordata root extract was due to 'true' anti inflammatory activity, since mixture of the root extract and carrageenin produced a reduction in paw oedema ( Table 1 ).
The root extract had an inhibitory effect on the formation of granulation tissue when tested by the cotton pellet granuloma test, and also showed significant .inhibition of formaldehyde-induced arthritis in rats ( Table 2) . The root extract demonstrated significant analgesic activity when examined by acetic acid-induced writhing response (Figure 2) .
It is possible to conclude from the results that the M. cordcta root extract has a potent anti-inflammatory activity against both exudative and proliferative phases ,of inflammation and also significant analgesic activity. Further studies are in progress in our laboratory.
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